Laser beam powder bed fusion (LB-PBF) 17-4 PH stainless steel Fatigue behavior Heat treatment Surface condition a b s t r a c t This article presents the data demonstrating the synergistic effect of surface roughness and heat treatment on the fatigue behavior of 17e4 PH stainless steel (SS) fabricated via laser beam powder bed fusion (LB-PBF) [1] . Two sets of specimens, in as-built and machined surface conditions, were heat treated using five different recommended procedures for 17-4 PH SS by ASTM A693. Axial fully-reversed fatigue tests (R ¼ À1) were conducted on heat treated as-built and machined specimens. The stable hysteresis stressestrain data, as well as the maximum and minimum stress and strain values for the cycle in a log10 increment are included for all conducted fatigue experiments. In addition, fractography images are provided for selected set of specimens.
Data
The experimental data presented in this article obtained from axial fully-reversed (R ¼ À1) straincontrolled fatigue tests on LB-PBF 17-4 PH SS specimens. All the specimens (i.e. with as-built or Specifications Value of the Data.
The experimental data presented herein as well as in Ref. [1] can be used to better understand the structure-property relationships for LB-PBF 17-4 PH SS. The generated datasets specifically provide information on the effect of heat treatment on cyclic deformation and fatigue behavior of LB-PBF 17-4 PH SS. Synergistic effects of surface roughness and heat treatment can also be learned from the presented data. Fractography analysis images demonstrate the effect of surface roughness and/or internal defects, such as gas entrapped pores, on the fatigue failure mechanisms. Modelers can use these datasets to calibrate and validate their models. machined surface conditions) were heat treated based on the heat treatment procedures shown in Fig. 1 . CA stands for Condition A, which is a solution heat treatment procedure (i.e. heat treating at 1050 C for half an hour, followed by air cooling to room temperature). Some specimens were initially subjected to CA heat treatment procedure to investigate the effect of solution heat treatment on the fatigue behavior. Fatigue data for the two sets of specimens, as-built and machined surface conditions, for all heat treatments are listed in Table 1 and Table 2 , respectively. The data included herein are based on the experimental results provided in a previous publication by present authors [1] . All the data can be downloaded from the Mendeley Dataset (https://doi.org/10.17632/c3dp75g5x9.1). 
Experimental design, materials and methods
Argon atomized 17-4 PH SS powder was utilized to fabricate specimens using EOS M290, a laser beam powder bed fusion (LB-PBF) system. All specimens were fabricated under argon shielding gas. Two sets of LB-PBF 17-4 PH SS specimens were considered in the design of experiment. First set was asbuilt specimens fabricated vertically to the final specimen geometry and dimensions, recommended by ASTM E606 [3] and shown in Fig. 2 . The second set was fabricated as vertical square bars and later machined to the geometry and dimensions similar to the as-built specimens, shown in Fig. 2 .
Each set of specimens were divided into five groups to go through five different heat treatment procedures [2] . The utilized heat treatments are schematically described in Fig. 1 . Two groups of specimens from each set (i.e. as-built and machined surface conditions) went directly through the aging heat treatment of either H900 or H1025, as shown in Fig. 1(a) . The other three groups went through the initial CA (i.e. solution heat treatment) before applying the subsequent again heat treatments, shown in Fig. 1(b) , designated as CA-H900, CA-H1025, and CA-H1150. Axial fully-reversed (R ¼ À1) constant amplitude strain-controlled fatigue tests were performed within the range of 0.001 mm/mm-0.004 mm/mm strain amplitudes using an MTS servo hydraulic test machine with a sinusoidal waveform input. For each strain amplitude level, a minimum of two fatigue tests were performed to ensure the consistency of results. Plastic deformation was negligible; therefore, all cyclic tests were switched to force-controlled mode after a few thousands of cycles. The test frequency was attuned for each test to maintain a constant average strain rate among all experiments. Fatigue tests that reached 10 7 cycles were stopped and marked as run-out tests. Tables 1 and 2 summarize the fatigue data for as-built and machined specimens, respectively. Fractography analyses were performed to elucidate the crack initiation and failure mechanisms for the as-built and machined specimens.
